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Abstract 
 Outdoor recreation generates nearly $887 billion dollars in annual consumer spending 
and improves quality of life by promoting physical activity (Oftedal & Schneider, 2013; Outdoor 
Industry Association, 2017b). This industry relies heavily on the environment and these societal 
benefits are at risk as climate fluctuates. Drought is a regular component of the Great Plains 
climate (Miao et al., 2007) and can alter the landscape, changing the demand for outdoor 
recreation and creating challenges for managing recreation opportunities (USDA, 2017). This 
thesis explores the influence of drought on individual’s willingness to participate in outdoor 
recreation, the variation in that influence across landscape types, and related changes in 
recreation management. A survey comparing drought and non-drought landscapes offers insight 
into the preferences of outdoor recreationists while interviews with Nebraska Game and Park 
employees help increase understanding of how drought influences outdoor recreation 
management strategies. Results show, when given a choice between locations in drought and 
normal conditions, respondents consistently selected the non-drought location for landscapes 
with water features. Outdoor recreation managers noticed this relationship between drought and 
declines in visitation levels and responded with informal management strategies to encourage 
outdoor recreation during drought. By developing strategies for drought management, managers 
of outdoor recreation areas may be able to maximize recreation opportunities.  
Introduction 
 Drought is a climate phenomenon characterized by a deficiency in precipitation from 
what is expected (Sivakumar & Wilhite, 2015). This deficit can results from a shortfall in 
precipitation that occurs over an extended period of time, from delays in the timing of the 
precipitation relative to the need for it, or from a negative water balance due to increased 
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evapotranspiration caused by high temperatures (Wilhite and Glantz, 1985). All living things 
need water to survive, so shortages can have far-reaching implications on ecosystems and 
society. Outdoor recreation is an industry that is especially susceptible to the effects of drought, 
as it relies heavily on the quality of the landscape and environment. Because of the contributions 
of outdoor recreation to the economy and public health, it is important to understand how 
drought effects this industry (Outdoor Industry Association, 2017b; Rosenberger, Bergerson, & 
Kline, 2009). An essential component to understanding how outdoor recreation is impacted by 
drought is to understand if individuals can recognize drought. If drought can be perceived, the 
next step is to understand if that perception has a negative impact on the individual’s desire to 
participate in outdoor recreation. Finally, identifying management strategies that encourage non-
drought sensitive activities can help park managers maximize recreational opportunities during 
times of water shortages.  
Background and Literature Review 
  Outdoor recreation can be defined as participation in physical activities that are 
performed in a natural landscape and that rely heavily on the environment (Aasetre & 
Gundersen, 2012). Each landscape is unique and holds different outdoor recreation opportunities. 
Some activities, like hiking, can be performed on nearly any landscape, whereas others, like 
boating, have unique requirements.  
Outdoor recreation has important social implications.  For example, it is the 4th largest 
sector in annual consumer spending and generates nearly $887 billion (Outdoor Industry 
Association, 2017b). It also supplies nearly 7.6 million jobs and helps to sustain millions of 
families (Outdoor Industry Association, 2017b). In Nebraska specifically, consumers spend $5 
billion annually on outdoor recreation and it directly supplies 49,000 jobs (Outdoor Industry 
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Association, 2017a). These measures indicate that outdoor recreation is important to the many 
individuals who participate, and consumers are regularly spending money on these activities. If 
participation in outdoor recreation were to significantly decline, it would have a negative impact 
on the economy. For example, droughts in the Northern Rockies caused estimated losses of $9-
$90 million in summer tourism to parks in the area (Jedd et al., 2018).  
Another important aspect of outdoor recreation is its relationship to health. Outdoor 
recreation provides a platform for physical activity. Studies show that physical activity has a 
strong relationship to park proximity and recreation opportunity (Oftedal & Schneider, 2013). 
Individuals who live close to areas that provide outdoor recreation opportunities are more likely 
to be physically active. Being regularly physically active can prevent and manage non-
communicable diseases including cardiovascular disease, type 2 diabetes, depression, and other 
diseases associated with obesity (Carlin et al., 2017). Without physical activity the prevalence of 
these diseases is likely to increase and quality of life will suffer. The healthcare industry will 
quickly become overwhelmed with a large increase in these non-communicable diseases. To 
prevent these diseases from occurring, it is recommended that children between the ages of 5 and 
17 are physically active for 60 minutes each day and adults for at least 150 minutes each week 
(World Health Organization, 2010). Outdoor recreation provides easily accessible and engaging 
opportunities to be physically activity and has a role in promoting health lifestyles.  
Outdoor recreation has also been found to positively impact mental health. Mental illness 
is a serious concern in our society today and outdoor spaces have been found to give unique 
opportunities for solitude and immersion in nature (Thomsen, Powell, & Monz, 2018). These 
opportunities allow individuals to reflect and escape from the stresses of everyday life. Outdoor 
recreation also gives a platform for exercise which is shown to improve mental health as well. 
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Exercise gives an individual a feeling of empowerment and helps individuals set attainable goals 
that increase confidence (Maier & Jette, 2016).  
Because of its dependence on natural landscapes, outdoor recreation is susceptible to 
extremes in weather and climate (Schneckenburger, 2002; Verbos & Brownlee, 2017).  Drought, 
characterized by a lack of precipitation, impacts natural landscapes in many ways.  For example, 
drought can trigger tree mortality (Guarín & Taylor, 2005) that can diminish the health of forests 
and leave outdoor recreation spaces without protection from the sun. Drought can harm wildlife; 
a study in Yellowstone found that drought has played a significant role in the decline of 
amphibian populations (McMenamin, Hadly, & Wright, 2008). Drought can also increase the 
risk of wildfire (Marín, Julio, Dante Arturo, & Daniel Jose, 2018), which can damage park 
infrastructure. 
According to the National Drought Mitigation Center (2018), there are 5 ways to define 
drought. Meteorological drought can be characterized by a decrease in the amount of 
precipitation and an increase in evapotranspiration in an area (Cárdenas et al., 2017). This type of 
drought takes past averages of precipitation and compares it to current data to determine if an 
area is under drought conditions. Agricultural drought connects specific characteristics of 
meteorological drought to agricultural impacts (National Drought Mitigation Center, 2018). It 
specifically focuses on precipitation shortages, differences between actual and potential 
evapotranspiration, and reduced groundwater or reservoir levels. The goal of this definition is to 
account for the susceptibility of crops during different stages of crop development. Hydrological 
drought is defined as the effects of precipitation shortfalls on surface or subsurface water supply. 
It examines how drought impacts the hydrologic system of the land and these impacts are often 
not seen until well into the drought period or even after. Socioeconomic drought associates the 
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supply and demand of some economic good with elements of meteorological, hydrological, and 
agricultural drought. This type of drought occurs when the demand for an economic good 
exceeds supply as a result of a weather-related shortfall in precipitation. The last definition of 
drought is ecological drought, which is defined as a prolonged and widespread deficit in 
naturally available water supplies that create multiple stresses over ecosystems (National 
Drought Mitigation Center, 2018). 
Outdoor recreation is a broad sector and almost all of these types of drought have direct 
impacts. A lack of precipitation and increased evapotranspiration, as characterized by 
meteorological drought, can leave the landscape looking dry and desolate. The lack of 
precipitation, if it is extended for a long period of time, can lead to hydrological drought. This 
can have very obvious impacts on outdoor recreation areas that have water features such as lakes 
or rivers. These impacts can roll into ecological drought, as the lack of water can stress 
ecosystems and the wildlife that is present on the landscape (Crausbay et al., 2017). Lastly, when 
all of these effects manifest on the landscape, the supply of outdoor recreation opportunities can 
drop and lead to socioeconomic drought. In areas where outdoor recreation is popular, negative 
health and economic effects can be seen when drought limits recreation opportunity (Figure, 1).  
Many outdoor recreation activities are highly susceptible to weather and climate 
fluctuations.  For example, recreationists’ participation in skiing, fishing, and camping, have all 
been linked to precipitation and/or temperature (Hewer, Scott, & Gough, 2017; Mckee, Doesken, 
Kleist, Shrier, & Stanton, 2000; Shi & Skuterud, 2015).  Studies have found that certain activities 
are more susceptible to adverse conditions than others. Activities that are more generalized and 
do not require very specific conditions, can withstand more severe drought before being 
negatively impacted. For example, in studying the dependency of weather on outdoor activities, 
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Verbos & Brownlee (2017) found that a lack of precipitation is more significant to activities like 
backcountry skiing than hiking. While these studies hint at potential links between drought and 
outdoor activities, they focus on weather rather than climate.  Weather is the daily variation in 
meteorological conditions whereas climate, of which drought is a feature, refers to longer-term 
patterns. 
Research specifically linking drought to outdoor recreation is limited.  In a study specific 
to Colorado, Thomas, Wilhelmi, Newell, and Bidwell (2013) found drought in Colorado reduced 
water dependent activities such as boating and fishing and a reduction in campground 
reservations due to fire bans.  Schneckenburger (2002) found that severe drought in Colorado  
greatly drew down the water level of a popular recreational reservoir, resulting in considerable 
recreational losses to the area. Individuals were no longer able to fish or participate in water 
sports and so individuals lost interest in the area. While these studies show that drought has 
negative consequences on outdoor recreation, they are limited to Colorado. 
The lack of research focusing on outdoor recreation and drought points to a need to 
increase understanding in this area.  This study helps fill in the gaps by investigating individuals’ 
willingness to participate in outdoor recreation on drought affected landscapes in the Great 
Plains.  Understanding these preferences may encourage recreation managers to be creative in 
times of drought and promote different activities that still encourage participation.  
Objectives 
The goal of this project is to increase the understanding of how drought may influence 
participation in outdoor recreation and how that influence varies across landscape types.  
Specifically, it addresses the following questions: 
• How does drought influence individuals’ willingness to participate in outdoor recreation? 
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• Does that willingness vary across different landscape types (water-based and grasslands)? 
• How do managers account for the effects of drought in managing recreation areas? 
 Research shows that lack of precipitation has a significant, negative impact on outdoor 
recreation participation and that it influences some recreation activities more than others (Mckee 
et al., 2000; Verbos & Brownlee, 2017). Thus, if individuals perceive drought on the landscape, 
it follows that they would be less likely to participate in outdoor recreation activities in that 
location compared to one which is not experiencing drought.  Secondly, water-dependent 
activities, such as boating or fishing, which are directly impacted by drought through lower lake 
and streamflow levels (Thomas, Wilhelmi, Newell, & Bidwell, 2013), are more likely to be 
influenced by individuals’ perceptions of drought. Finally, if some activities are deemed to be 
less sensitive to drought, recreation managers could alter management strategies to promote 
those activities.  
Methods 
Research Design 
 Past studies have used a combination of quantitative and qualitative approaches to 
investigate the relationship between weather and climate and outdoor recreation.  For example 
Verbos and Brownlee (2017) used an expert panel to determine the weather dependency of 
outdoor recreation activities. Thomas and Wilhelmi (2002) used a combination of surveys and 
focus groups to determine droughts impact on tourism and recreation in Colorado. This study 
follows a similar approach through the use of surveys and interviews to understand how outdoor 
recreation is impacted by drought. Data were collected through surveys administered to outdoor 
recreationists to help identify if drought is perceived and how those perceptions differ across 
 9 
landscapes. Additionally, state park employees who manage outdoor recreation areas in the Great 
Plains were interviewed to help identify if managers have management strategies for drought.  
Sampling Methodology and Data Collection 
Survey 
 A Google Form was used to design the survey, collect answers from participants, and 
analyze the results. The target population for the survey consisted of outdoor recreationists above 
the age of 19. Participants were recruited from the UNL Campus Recreation Center, UNL City 
Campus Union, and social media platforms (Facebook and Twitter). Seventy-seven individuals 
from a wide variety of backgrounds participated in the survey. This ensured the significance of 
results and ruled out any abnormalities in the data. All responses were anonymous and the survey 
questions were consistent across the study. The survey consisted of closed ended questions 
designed to collect demographic information, outdoor recreation habits, and recreational 
preferences for normal versus drought impacted landscapes (Appendix A).  
The second half of the survey included a comparison of locations in drought versus 
locations under normal conditions, as identified by the U.S. Drought Monitor (USDM).   The 
USDM classifies conditions as “None” indicating within 70% of normal conditions, D0 
indicating “Abnormally Dry”, D1 indicating “Moderate Drought”, D2 indicating “Severe 
Drought”, D3 indicating “Extreme Drought”, D4 indicating “Exceptional Drought” (Fuchs, 
2018). For the purpose of this project, drought areas were those that were identified as D1-D4. 
Eight locations, four in drought and four under normal conditions, were selected in Kansas and 
Nebraska during the month of June 2018.  The locations included landscape types that fell into 
the categories of grassland, large reservoir, small lake/pond, and a river/stream.   
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Photographs were taken at each recreation area and used in the comparison portion of the 
survey. The conditions depicted in the photographs were not disclosed to the survey participants. 
Participants were asked to select which landscapes they would rather recreate in, and to indicate 
what types of activities they would like to do on that landscape. 
Interviews 
 The second portion of this project consisted of interviews of state park managers in the 
Great Plains. Only state park managers over the age of 19 who had worked at their respective 
state park for at least 1 year were selected.  Five individuals were interviewed to understand how 
recreation areas are managed during drought.  Interviews were guided with questions concerning 
how outdoor recreation is affected by drought and what, if any, management strategies are used 
during drought (Appendix B). These interviews were conducted over the phone and ranged 
between 10 and 15 minutes in length.  
Data Analysis  
Survey 
 Participant background data was analyzed using Google Forms analytics and Microsoft 
Excel. Variables included the average age of participants, the percentage of state park permit 
owners, percentages frequencies in outdoor recreation, and the five most popular activities 
indicated by the results. For the comparison portion of the survey, percentage of selections for 
drought, non-drought, or no preference was calculated for each landscape type.  
Interviews 
 Interviews were recorded and transcribed. Themes were identified by summarizing 
interview questions into categories and were used to discover overarching concepts in the data 
(Appendix C). Using NVivo Software, the themes were coded across the transcripts and used to 
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compare responses to the questions. Based on these themes, the general management techniques 
and concerns of state park managers were identified.  
Confidentiality Issues 
 Institutional Review Board (IRB) approval was obtained for interviews with state park 
employees. 
Results 
Survey 
 A total of 77 individuals that participated in the survey. Of the 77 participants, 45 were 
between the ages of 18 and 25 (Figure 2). Sixty-nine of the individuals partake in outdoor 
recreation at least several times each year, and 41 participate 10 or more times (Figure 2). Only 2 
individuals stated that they never participate in outdoor recreation. High levels of outdoor 
recreation participation did not correlate to high levels of state park permit ownership, and only 
32% of individuals owned a state park permit (Figure 3). The 5 most popular activities that 
individuals reported participating in frequently were hiking/trail running, swimming in a 
lake/river, camping, scenic driving, and picnicking (Figure 4). Some of the least popular 
activities were ATV driving, horseback riding, hunting, and climbing (Figure 5).  
The comparison portion of the survey showed a trend in favoritism toward landscapes 
without drought. For the large lake comparison, 86% of individuals preferred the non-drought 
location (Figure 6). The same was true for the small lake/pond where 99% chose the non-drought 
landscape (Figure 7). Forty-five percent of participants selected the non-drought landscape for 
the river/stream comparison, and 23% indicated that they did not have a preference (Figure 8). 
The grassland landscape displayed different results. The majority of participants, 52%, showed 
no preference between the two landscapes and 40% chose the drought landscape (Figure 9). This 
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data show that drought can have a variety of impacts on outdoor recreation landscapes, and 
landscapes with water features may be at the greatest risk. 
Interviews 
 Five employees from Nebraska Game and Parks were interviewed. They represented 
Calamus State Recreation Area, Niobrara State Park, 12 parks in the Northern Region of the 
state, 16 parks in the Southeast Region, and Wildcat Hills State Recreation Area. Calamus SRA, 
Niobrara SP, and some of the parks in the Northern and Southeast Regions contained water 
features such as lakes and rivers. Wildcat Hills SRA and some of the parks in the Northern and 
Southeast Regions did not contain water features. The parks and regions that were chosen were 
well spread across the state and represented the various climates in Nebraska (Figure 10). 
 A word count query of words 5 letters or longer in the state park employee responses 
indicated that water, drought, and parks were the most frequently used words (Figure 11).  Water 
was mentioned 35 times, drought 18 times, and parks 16 times. The longest word mentioned in 
the interview was “infrastructure” at 14 letters.  
A tree map of the themes used in the interview coding process, displays themes sized by 
the number of coding references (Figure 12). The largest themes on the tree map are drought 
impacts and popular activities.  
Popular activities were coded 16 times throughout all of the interviews. These activities 
were further broken down into land-based and water based-activities.  
Land-based activities were present in all 5 parks and regions and coded 9 times. 
Calamus SRA reported hunting, hiking, and camping as popular activities. Niobrara SP listed 
several activities including hiking, biking, RV and tent camping, horseback riding, cookouts, 
nature interpretive presentations, 5k runs, and bird watching. The Northern Region listed 
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horseback riding, jeep rides, and cookouts as popular outdoor recreation opportunities. Wildcat 
Hills SRA reported that hiking, interactive and static displays at the nature center, and a shooting 
sports complex were the most popular recreation opportunities for guests.  
Water-based activities were found in 4 of the interviews and were coded 7 times. At 
Calamus SRA boating and fishing were the most popular activities. Niobrara SP listed swimming 
in a pool, fishing tournaments, and boating. In the Northern Region water-based activities like 
boating and fishing were the most popular. In the Southeast Region power boating, sail boating, 
swimming, kayaking, and fishing are all popular activities. 
 A history of drought was found in all 5 interviews and coded 7 times. Calamus SRA, 
Niobrara SP, and the Northern Region reported that the worst drought in recent years was the 
2011-2012 drought. The Southeast Region reported that drought had not been present recently 
but 5+ years prior water levels were lower. Wildcat Hills indicated that drought had not been 
noticed in recent years, but the climate is naturally very dry. 
 Drought impacts were found in all interviews and coded 20 times. Calamus SRA stated 
that tree mortality and reduced access to water were some of the largest impacts of drought. It 
was also indicated that drought can lower the visitation rate if individuals working in agriculture 
have to spend more time irrigating. Niobrara SP noted that there were limited impacts of drought 
due to the Army Corps of Engineers controlling water levels in the Missouri River. Burn 
restrictions and reduced water activities (kayaking, canoeing, and fishing) due to low levels in 
the Niobrara River were mentioned as potential impacts of drought. The Northern Region 
indicated that parks with a greater focus on land-based activities could have problems with 
wildlife grazing, but overall were less impacted by drought. Parks with water features could have 
less opportunity for water based activities because of low water levels making it difficult to get 
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boats into the water. The Southeast Region indicated that overall there was little impact of 
drought due to the Army Corps of Engineers’ control of water levels in many lakes in the area. 
Parks with water features are more greatly impacted, but parks that offer activities such as hiking 
and horseback riding do not have the same amount of impact. Wildcat Hills SRA reported that 
fire is a concern when drought is present and campfires may often be restricted. This 
superintendent reported that if drought is accompanied by high temperatures visitation levels can 
decline, but drought itself will not have a large impact on visitors.  
The Visitation Levels theme was coded 13 times and was found in all interviews. 
Calamus SRA reported high levels of visitation and stated that in July of 2018 they had 95,550 
visitors. Drought does not have a great impact on these visitation levels until the lake level gets 
exceptionally low. Niobrara SP reported that visitation is relatively consistent. A reservation 
system is used for camping and trips are booked up to a year in advance, often before drought 
conditions appear. The Northern Region indicated high levels of visitation and that low water 
levels will have a negative effect on visitation. The Southeast Region reported that parks in the 
area receive around 3 million visitors each year. Drought can impact visitors that use lakes, but 
other parks without water features are not impacted. Wildcat Hills SRA sees an average of 
37,000 people each year and that only when drought is coupled with heat does visitation decline. 
 Monitoring was coded 5 times. Calamus SRA, Niobrara SP, and the Southeast Region 
do not monitor for drought. The Northwest Region does not specifically monitor for drought but 
does use long-range forecasts. Wildcat Hills SRA monitors drought for fire conditions.  
  Management strategies was coded 12 times and was found in all interviews. At 
Calamus SRA directives come from supervisors at the regional office to manage for drought. 
Some strategies to prevent extra damage are to limit mowing and limit erosion. Niobrara SP 
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generally maintains business as usual to manage for drought. Volunteers at campgrounds will 
water newly planted trees if necessary. The Northern Region reported that the best way to 
manage for drought is to anticipate it. Using longer or temporary boat ramps can help get 
recreators in the water. Trimming trees and tree management can mitigate wildfire risk. The 
Southeast Region is not greatly involved in managing for drought as the Army Corps of 
Engineers controls lake levels. Wildcat Hills SRA will patrol for fires and implement fire safety 
measures in times of drought, but overall tries to run business as normal.  
Threats were coded 8 times throughout all of the interviews. These threats to state parks 
from drought were further broken down into financial and landscape threats.  
Financial Threats were coded 4 times in 3 of the interviews. The Northern Region 
reported that water-based parks take years to recover and that can result in the loss of millions of 
dollars. The Southeast Region stated that the loss of water recreation opportunities will reduce 
visitation and lead to loss of revenue. Wildcat Hills SRA explained that low water levels in parks 
can have great economic effects.  
Landscape Threats were coded 4 times in 4 of the interviews. Calamus SRA indicated 
that the loss of resources such as turf and trees is a large threat to state parks. Niobrara SP and 
the Northern Region listed fire as the biggest threat. Wildcat Hills SRA noted that wildlife are at 
risk during drought and that can be a threat to state parks.  
Future Outlook on drought as a problem for state parks was coded 5 times in all of the 
interviews. Calamus SRA and the Northern Region noted that drought is cyclical and some years 
have less rain than others. The Niobrara SP manager stated that drought was not going to be a 
problem in the future due to its location on the Niobrara River and Missouri River. The 
Southeast Region indicated that it is possible that drought could be a problem in the future but 
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not likely. Wildcat Hills SRA reported that drought can be a problem in areas when it is 
sustained for a long period of time.  
Discussion 
 Drought is a regular feature of the Great Plains climate and variations in annual 
precipitation levels are common (Schubert, Suarez, Pegion, Koster, & Bacmeister, 2004). This 
climate phenomenon can alter the landscape by lowering water levels, inducing tree mortality, 
and increasing the risk of wildfire (Guarín & Taylor, 2005; Hallett, Mathewes, & Walker, 2003; 
Marín et al., 2018). Outdoor recreation’s reliance on the natural environment makes it vulnerable 
to the effects of drought. Shasta Lake in California, has frequently been faced with drought and 
have noted that visitation is negatively influenced when water levels are drawn down (English, 
Bowker, Bergstrom, & Cordell, 1995). Parks in Colorado have also associated a decline in 
visitation levels due to the effects of drought (Schneckenburger, 2002).  
Recreator Perceptions 
This study examined this connection and showed that individuals can perceive drought on 
the landscape. When asked to choose between a small lake/pond location in drought and a 
similar location in normal conditions, 99% of participants chose the non-drought location (Figure 
7). This identification of drought on the landscape corresponded to a decrease in the willingness 
to participate in outdoor recreation and a preference for a location that is experiencing less 
drought. An individual’s ability to perceive drought on a landscape explains why parks and 
recreation areas see a decline in visitation. Loss of recreation opportunities from drought, such as 
boating, fishing, and having campfires, have also been found to contribute to lower visitation 
levels (Thomas et al., 2013). Recreators may associate drought on a landscape with the inability 
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to participate in certain outdoor recreation opportunities, which results in a decreased desire to 
visit outdoor recreation locations all together.  
Activity Dependence 
While all landscapes are impacted by drought, some show the stresses of drought more 
clearly than others. Results from the survey indicate that landscapes with water features are at a 
higher risk of having a negative perception when in drought. At the large lake, small lake/pond, 
and river/stream locations the majority of survey respondents chose the non-drought location 
(Figures 6,7,8). When drought is present at locations that primarily offer water-based recreation 
opportunities, individuals are more likely to prefer locations under normal conditions. Verbos 
and Brownlee (2017) found that an activity associated with water in the form of snow, back-
country skiing, has a high dependence on precipitation and climate variability. Other activities 
that rely on water, like boating, fishing, and swimming, would also suffer when drought is 
present because of their vulnerability to climate fluctuations (Hewer et al., 2017; Mckee et al., 
2000). Interviews with state park workers indicated a similar relationship between losses of 
water-based activities associated with drought and visitation levels. The Northern Region and 
Calamus SRA explained that when water levels are down, visitation also declines due to reduced 
access to water. When the prominent activities of a park are water-based activities, a steady 
supply of water is necessary to sustain outdoor recreation. If those water levels decline to a point 
where water-based activities are no longer available, outdoor recreationists that prefer these 
activities will to go elsewhere.  
An activity not associated with water, like hiking, has significantly lower dependency on 
precipitation and climate variability (Verbos & Brownlee, 2017). This finding was reinforced 
when the majority of survey respondents, 52%, indicated no preference between the drought and 
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non-drought landscapes for a grassland (Figure 9). On a grassland, where activities such as 
hiking are popular, the effects of drought are less obvious and have less impact on the 
availability of outdoor recreation opportunities. At the Wildcat Hills SRA, where there is not a 
water feature, drought itself does not have a large impact on availability of the majority of 
activities and visitation is not greatly impacted. Only when drought is coupled with high 
temperatures does this park see a decline in visitation. In the Southeast Region, parks that offer 
hiking and horseback riding are much less impacted than parks that only offer water based-
activities. Parks where water-based activities are most common, will see the greatest impact of 
drought on their visitors.  
Management Strategies  
Drought can have clear effects on landscapes and the recreators that use them, and there 
are a variety of strategies used to manage these areas. Interviews with state park employees in 
Nebraska revealed that drought is not regularly monitored and employees may not be aware of 
the monitoring resources available to them. Some managers tend to manage for outdoor 
recreation with a “business as usual” strategy and only intervene when necessary. Some take a 
more active role to mitigate the effects of drought. The use of longer boat ramps and temporary 
boat ramps can get boaters into the water even when water levels are down. Proper tree 
management and regular tree trimming can reduce risk of wildfire. All managers interviewed 
indicated that there are few formal resources in place that guide decision making when managing 
for drought.   
 Historically, drought has been managed with a reactive approach that relies heavily on 
crisis management (Sivakumar & Wilhite, 2015). While this method may help solve some of the 
problems related to drought, it does nothing to mitigate the problems of drought before they 
 19 
appear on the landscape. Sivakumar and Wilhite (2015), suggest that the use of monitoring tools 
and risk assessments can help reduce the effects of drought. Creating a plan that develops 
methods to address these risks can prepare managers to act quickly when drought is imminent. 
Parks can also promote a variety of activities to keep outdoor recreation available regardless of 
climate conditions. Parks like Niobrara SP that offer a wide variety of activities and host events 
for visitors, may see less of an impact from drought on visitation levels. Updating infrastructure 
by adjusting boat ramp length or keeping up exposed beaches can allow water activities to 
continue during droughts.  
In times of drought, managers are faced with difficult decisions between maximizing 
outdoor recreation opportunities and preventing damage to the landscape. In the Carolinas, 
interviews from individuals working in wildlife refuges and managed lands revealed that drought 
limited recreation activities, causing scheduled hunting and fishing tournaments to be canceled 
(Lackstrom, Haywood, Brennan, Davis, & Dow, 2014). The cancellation of events and 
restrictions on activities can result in significant losses to the outdoor recreation industry (Jedd et 
al., 2018). With 49,000 people employed in the recreation field in Nebraska alone, a long held 
drought could have long lasting impacts on the Great Plains economy (Outdoor Industry 
Association, 2017a). Outdoor recreation managers need to be prepared to manage for drought to 
reduce the effects felt by recreators. 
Conclusion  
 Outdoor recreation is large economic sector for consumer spending and is vital for 
promoting healthy lifestyles (Outdoor Industry Association, 2017b; Oftedal & Schneider, 2013). 
It’s reliance on natural landscapes, makes outdoor recreation vulnerable to fluctuations in 
climate, like drought. Lack of precipitation can result in tree mortality, low water levels, and an 
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increased risk of wildfire that can limit outdoor recreation opportunities (Hallett et al., 2003; 
Guarín & Taylor, 2005; Marín et al., 2018). Surveys of outdoor recreationists and interviews of 
state park employees in Nebraska were used to understand how drought can impact outdoor 
recreation in the Great Plains. Survey results showed that individuals are able to perceive 
drought, and that water-based landscapes are more susceptible to the effects of drought (Figures 
6,7,8). Interviews revealed that state park managers use a reactive strategy to management and 
do not regularly monitor for drought conditions. A proactive approach with the use of monitoring 
tools and risk assessments (Sivakumar & Wilhite, 2015), as well as offering a variety of 
activities, may allow for outdoor recreation availability to remain consistent. Looking into park 
visitation levels for previous droughts, such as the drought of 2012, can further exemplify what 
recreation managers are reporting in Nebraska. An expansive literature review, as well as 
interviews with recreation managers in other areas, can provide a better understanding of how 
drought is managed across the country.  
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Figures 
 
Figure 1: Diagram depicting how the effects of drought can impact the economy and health.  
 
Figure 2: Age breakdown of participants in the survey. 
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Figure 3: Individual participation levels in outdoor recreation each year.  
 
Figure 4: Percentage of individuals that own state park permits.  
Activity Participation Count 
Hiking/Trail Running 50 
Swimming in a lake or river 44 
Camping 39 
Scenic Driving 31 
Picnicking 26 
Fishing 25 
0
5
10
15
20
25
30
35
40
45
Never Once or Twice Several Times 10+ Times
N
u
m
b
er
 o
f 
Su
rv
ey
 R
es
p
o
n
se
s
Yearly Participation in Outdoor Recreation
Percentage of State Park Permit 
Owners
Not Owners Owners
 25 
Kayaking/Canoeing/Rafting 23 
Photography 21 
Wildlife Viewing/Bird Watching 19 
Backpacking 13 
Trail/Road Biking 12 
Paddle Boarding 10 
Motorized Boating 9 
Climbing 8 
Hunting 8 
Horseback Riding 6 
ATV Driving 6 
Other:  
Walking Dog 1 
Flying Kites 1 
Relax 1 
Play at Park 1 
Paddle Boating 1 
Mushroom Hunting 1 
Figure 5: Summary of activities frequently participated in. Other indicates submissions by 
survey participants.  
 
Figure 6: Preference for drought or non-drought landscape at a large lake. 
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Figure 7: Preference for drought or non-drought landscape at a small lake/pond. 
 
Figure 8: Preference for drought or non-drought landscape at a river/stream. 
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Figure 9: Preference for drought or non-drought landscape at a grassland. 
 
Figure 10: State Park and State Park Regions on a map of average annual precipitation (World 
Atlas, n.d.). 
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Figure 11: Word cloud of words 5+ letters in length that were used by state park employees. 
 
 
Figure 12: Tree map of themes sized by number of coding references and colored by hierarchy. 
Appendix A: 
water
drought
parks
state
really
riverthing
years
activities
lakes
probably
impact
fishing levels
affect
people
trees
boating
visitation
course
different
flooded
missouri
pretty
stuff
region
anything
hiking
limited
think
rides
camping
depends
nebraska
niobrara
right
visitors
manage
trails
corps
guess
ramps
change
coming
million
business
fossil
around
based
going
cycle
season
areas
close
Drought Impacts
Future Outlook
History of Dro...
Management Strategies
Monitoring
Popular Activities
Land Based Water Based
Threats
Financial
Landscape
Visitation Levels
 29 
Survey Questions and Answer Choices 
 -What is your age? 
  -18-25 
  -26-30 
  -31-40 
  -41-50 
  -50+ 
 -Do you own a state park permit? 
  -yes 
  -no 
 -How often do you participate in outdoor recreational activities? 
  -never 
  -once or twice a year 
  -several times a year 
  -10+ times a year 
 -What activities do you participate in frequently? 
  -Hiking/Trail Running 
  -Trail/Road Biking 
  -Climbing 
  -Motorized Boating 
  -Kayaking/Canoeing/Rafting 
  -Paddle Boarding 
  -Fishing 
  -Swimming in a lake or river 
  -Backpacking 
  -Camping 
  -Hunting 
  -Horseback Riding 
  -Wildlife Viewing/Bird Watching 
  -Photography 
  -Picnicking 
  -ATV Driving 
  -Scenic Driving 
  -Other 
-Choose which area you would prefer to recreate in. 
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     -No Preference 
-Option 1         -Option 2 
    -No Preference 
-Option 1         -Option 2 
    -No Preference 
-Option 1          -Option 2 
    -No Preference 
-Option 1             -Option 2 
 -Based on the area chosen above, which activities would you likely participate in?  
 *Follows each comparison question 
  -Hiking/Trail Running 
  -Trail/Road Biking 
  -Climbing 
  -Motorized Boating 
  -Kayaking/Canoeing/Rafting 
  -Paddle Boarding 
  -Fishing 
  -Swimming in a lake or river 
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  -Backpacking 
  -Camping 
  -Hunting 
  -Horseback Riding 
  -Wildlife Viewing/Bird Watching 
  -Photography 
  -Picnicking 
  -ATV Driving 
  -Scenic Driving 
  -Other 
Appendix B: 
Interview Questions  
• Introduction 
o How long have you been working at your park? 
• General Questions  
o What outdoor recreation opportunities are available at your park and what is most 
popular? 
o Are there water features at your park?  
• Drought Questions 
o Has your park experienced drought in recent years? When? 
o If so, were there any significant impacts to your park? 
▪ Were the water components or land areas more greatly impacted? 
• Monitoring Questions 
o Do you monitor for drought conditions? If so, what are some of your preferred 
sources of information? 
o Do you have resources to guide decision-making when it comes to managing 
drought?  
▪ What are they? 
• Outdoor Recreation  
o What are your visitation levels like during the summer? 
o How does drought impact visitation levels? 
o Are some activities more impacted by drought than others? 
• Outdoor Recreation Monitoring  
o During a drought, do you have management strategies to keep recreation 
opportunities available? 
▪ How effective are the strategies? 
▪ What works and what doesn’t? 
• Summary Questions  
o In your opinion what is the biggest threat that drought poses to state parks? 
o Do you think drought will continue to be a problem in the future? 
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Appendix C: 
Themes 
• Popular activities 
o Land based 
o Water based 
• History of Drought 
• Drought Impacts 
• Visitation Levels 
• Monitoring 
• Management Strategies 
• Threats 
o Financial 
o Landscape 
• Future Outlook 
 
 
